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LASl 
Studies 
Solar 
Energy 
Systems 

By Jeff Pederson 

Solar energy may be abundant 
and clean, but it is not free. 

A building will cost more with 
solar heating or cooling “add-ons,” 
and manufacturers are not yet 
crowding onto the sunlight band- 
wagon. And the sun, unlike “ac- 
tive” solar panels and conventional 
fossil-fueled furnaces, cannot be 
controlled with the turn of a 
thermostat dial. 

Yet people for thousands of years 
- notably the southwest Indians - 
used solar heat. And the modern- 
day interest is on the upswing: The 
U.S. Department of Energy is 
spending $360 million this fiscal 
year on solar-related projects. Of 
this, $1.6 million is earmarked for 
LASL efforts, a big increase from 
the $130,000 of FY 1973. In light of 
projections that America will reach 
its peak use of petroleum products 
within the present generation, 
LASL’s research efforts in solar 
collector design, passive solar sys- 
tems research, and technical moni- 
toring are timely indeed. 

The Bruce Hunn home in White 
Rock features a dramatic 2-story 
Trombe-wall and claims a 60 to 70 
per cent solar heating fraction. The 
family, including Mrs. Hunn, Su- 
sanne, and Michael, shown on the 
roof, says LASL monitoring has 
shown them what really happens 
with passive heat. 
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No consensus has yet been of- 
fered on how best to harness Old 
Man Sol, whose heat may vary 50 
degrees or more during the course 
of a day. ”Rules of thumb,” 
however, are emerging from data 
collected and analyzed under the 
direction of J. Douglas Balcomb, 
assistant Energy (Q) Division lead- 
er for solar energy, and Charles 
Bankston, Solar Energy group (Q- 
11) leader. 

“Passive systems are very im- 
portant, and they have not gotten 
the attention they deserve,” says 
Balcomb. “Passive solar heating 
systems can be effective in all U.S. 
climate zones, and are usually 
maintenance-free. And like other 
building innovations throughout 
history, solar systems can be ex- 
pected to permeate from the more 
expensive homes down. They will 
become less expensive in time, as 
they become more widespread in 
use.” 

A passive system, where heat 
flows by natural means without 
external energy, does not rely on 
solar collector plates or electric 
blowers. Balcomb feels passive 
designs, long misunderstood for 
lack of quantitative data, are com- 
ing into their own. He is joined in 
his sentiments by many people who 
now live in sun-tempered homes. 

“LASL monitoring has shown us 
what really happens with our house 
temperatures,” says Mrs. Bruce 
Hunn of the mass-wall residence 
she and her husband designed in 
White Rock. “Passive is the only 
way to go. You don’t have to have 
the system clicking and whirling. 
Our previous home was a third 
smaller, and took twice the natural 
gas to heat.’’ The 2,000-square-foot 
structure features a 2-story mason- 
ry wall, facing south, which sup- 
plies 60 to 70 per cent of the 
home’s heat. The solar add-on cost 



was 10 per cent (if the construction 
Loial. Altmost ;dl of thc heat i‘otiic‘, 
to the living iirc‘a from the fCJOt. 
thick wall (300 square feet) arrd not 
from the 11 loris of ~*nck iii ;tit 
utic1tq;ronncl storage bin, LA SL 
iti!;l~utnc~xt~itiorl has shown. ‘1Tir 
Hunns now plm1 to add 21 p,rcc>n- 
liousc lo the w~:sl wing, which does 
not 1,encfit dirrctly from the strik- 
ingly designed ’I’rombe-wall. l’tic 
housc is spacicw, modern, a ~ l d  
comlori able. 

’lhe Carl Ne‘wlc~n house it1 While 
Hocit also gains GU to ‘70 pcr ccvd ok 
its heating reqiiircnic.nts fro111 thc 
sitti, drawing cncrgy lh~*ou~:h a 
1(10-!;clriare-fooi~ c*entral grecnliousc 
itnd chanaeliq: il through ariothr 
2,700 square tcet of livitib y ,;I c l a w *  
“Our objcct is P O 0  per cent solar ,” 
says Ncwlon, who has incorporakxi 
:t “Skylid” systcm on the green- 
house: roof’s interior. Metal p t l (  
opeti with claylight i t id  close id 
nigh1 on a gravity systciit opcrated 
by the ilow ol  I:rctrn, whicl1 r r -  
sponi-ls lo thr. siin’?i hcnl plxa~cs. 
Orchids ciijoy ihe heat arid liiitnid- 

it y;  warmth rittliates through adobe 
w;ills ;I nd thlor igh door and window 
openings inlo other rooins. ‘l’hc 
family has 3 water-filled drums 
hidden in each of 2 adtrbo bciich 
(hanco) tor extra heat storage 
aticl pluis no auxiliary heal, other 
tli’in fireplaces. Like the Hunn 
house, lhc Ncwlon residence had 
thcrmocnupleis a d  wiring built into 
it$, fabric durmg conslruc-tion so 
I,ASI, c.ould casily otrtnin tortipera- 
turc data. 1 Ileal is :ilso gained 
directly thrntrgh clrxcstory win- 
tltrwv. 

A warehouse ilnd office. buillclitlg 
i r i  I’ccus, NCW Mexico, bdonging 
lo the Ut:neclictitw Monaslcry, is 
nciother of thr: 15 strrrctures being 
closcly moiiiicarctl tiy the LASL 
soliii’ goiip. Aborrt 05 per cent of 
ttic: k a t  rleclilctl for its 8,000 
square I’cet of lloor space comes 
from tfie siitt’?, energy, rrrucli of 
which i-i stored it1 a tiouhlc row of 
55. gdlon t lr ims filled with water. 

monastery spent 
j u d  $80 for c‘Wcctric 1)ackup hcat. 

‘I‘he tliermocouples in thc moni- 
tored buildings generate sinal1 volt- 
ages that change as the ternpcra- 
ture changes. The temperature is 
ploltcd onto graph paper by chaii 
recording units. Half of thc multi- 
point charl rccorders are now being 
replaced by  digital cassette units, 
which will ititerface more conven- 
iently with LASL computers. The 
informalion can be transferred 
from casscl tc to a memory bank or 
onto paper, and analysis will be- 
conic both easier atid quicker, 
according to Batikston. 

LASL’s dtrainodern National Sc- 
cirrily and ltesonrces Study Center, 
by coinparison, has ils own com- 
plex evaluation system and draws 
91 per cent of its heating nceds - 
along with 70 per cent OC its cooling 
-- from 8,000 square feet of 
ilat-plate, liquid-heating solar col- 
lectors. The cost of lhe structure, 
which comprises 60,000 square 
fect, was incrcased less than 10 per 
cent by the cosl of solar add-ons. 
Two cooling systems are being 
monitored side by side to compare 

In a 7 rorrrbe dosign, sunshitie passes through glazing and into a 
thet rrial mass wall where outer ternperatiires can reach 160 
degrees F. The :,toror! energy is radiated into the living area over a 
periotl crt several hours, and a ventilation system preverits 
ovcrhtntirig during warm seesons. 
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The monastery warehouse at Pecos gains 95 per cent of its heating needs 
from the sun, and stores energy in a double row of 55 gallon drums. Solar 
group member Mike Ulibarry checks the aluminum reflector system on the 
sidewalk; clerestory windows atop the building give direct gain heating to 
the storage area in the rear. LASL thermocouples are wired into the 
drumwall and into meteorological instruments on the roof. The 
8,000-square-foot structure required $80 worth of supplemental heat last 
year. 
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rmaiicrs. Balcoimh lhitiks 
Ccriter’s ovcrall el’ficicri- 

cy cat1 even trc improved 10 or 15 
pcr cent with better control tt.c.11- 
nique:, . 

“ L i v i n g  in a i J a S S k e  solar build- 
iiig is  a litlle liltc going sailiug,” he 
says. “You c m  trim the 
atijnst for clmigcs in wy: 
Iktlcomb’s ~ w t i  2,900-squ 
S;t~iIa Fe hoilic ~‘C:L~II~ .CS ;I 400- 
~,q“;lrc-f~~ot d a r  greenhousc. ‘IlIcr” 
rnal walls lr *cy high aRt:rnoon 
tcmpccaturcs nut of 1 tie livitq: arca 
arid pass on the sinrod licnl ovci n 
lieriod of rnaiiy hours. One of his 
nciglitPors, Uavr: Grrndcrson, h : ~  a 
largc crcsccnt-sh:ipcd homc with a 
‘I’roinbc thetmal wall at eacli ctid. 
t3oth arc custon~ homcs iii which 
solar add-on i. i h i i t  10 per (wit of‘ 
the loial cost. 

I I a L  
coinh prrclict:,. “hi Lknver, lor 
instance, a builder construcicd a 
45-home projccl with help from the 
govmimeni Solar Dcmonsiratiori 
Program. ’Thirly homes were iitletl 
with solar sysl ctiis, m t l  the other:; 
could he rctroj itted easily. lnuaginc. 

‘ W h t  was yout ulility bill lasl 
mrorllh?’ ” 

‘I’licre itre 5 basic passive solar 
desi1;n tcchniques. In a dirccl-gJin 

nornially doti tile-paliic -- €a,lccs 
south. A thermal mass, in tlic form 
ol‘ 1ir:avy wall!; arid iloors, s,toi-es 
thc heat and turti!; 11ic building into 
a live-in collector. In the 2. dory 

I t  won’t si1 ay cxpcnsivc, “ 

l h ~  talk OVCY thc hd<yitrd fcilce - - 

11omc, an c x p n s e  of glalsh _- 

Wallawy Schuol, built i t1  1962 in 
Liverpool, Ihglatd,  no extra heat 
has I)ccri tieeclctl~ ‘Ilic soul h wall of 
glass is 27 hy  230 feet and thc 
cotmete walls, floor, atid roof store 
hoal. ‘I’lic s;upplcirrenlal warmth 
c4mcs from lighling aiid thc gath- 
crctl bodics d‘ students. One di- 

-gain horne, owiierl by Ralph 
l imson in !;anta Fe, is being 

i~rotriicircd by 1 ,ASL. 

cdlctl a ‘I’roinhc tlcsigrr a fkr  a 
Iioirsc built 11y Felix ‘I’ronnbc in 
1007 in Odeillo, France, the sun’s 
criergy is abr,orbed Iiy masonry or 
watcr drums, locatcd just 19ehind 
1 tic south glax;. I k a t  is transmilted 
ovcr ~cvcral  hours to the living 
cprtcrs.  The. aclclition of vents in 
the wall causes ;I tlicrmocii,culation 
pith iilong ~ ~ I i i c h  h a t  tnovcs by 
mtoral  coilvcciioil, a? in thc IJecos 
monastery. Wid1 ternpemtiire:, can 
rcadi 160 dcgrces on thc outside 
surf’acc., but iusirle surface tern- 
pcratrrrcs are rnotlcratc. 

h solar gi~*enlxousc mixcs thcse 
2 concepts, a t i d  can supply extra 
hririiitlily andl even part of Ihc 
faruily food rrt:t.*d~;. A thcrrnal wall, 
aiich as in the Newton and Ilalcomb 
hociics, acts a s  a buffer to protect 
i h c .  living at~:ts from kMpel.:ltlIre 
vwiaiiii~~s atid i d h o  lransinils stored 
heat -- olteii licing tnost c€fective 

h r o d ‘  potid systcrn, in usc at 
I,ASl,’s sccoucl experimenlal modu- 
lar u r d  at tlrv Solar Lab (‘1‘A-46), 
fcaturc.; storaj;c ixi ovcrhcad liquid- 

Ill the thenua%-storage wall, often 

at 8 or 10 p.m. 

filled plastic bags. Movable insula- 
tion is tiecded to prevent night heat 
loss, and the systcrn can act to 
provide cooling in thc summer. Thc 
Harold Ray “Skytherni” house in 
htascadero, California, provides ;dl 
the lieatiiig atid cooling through the 
year clcspitc outsidc tempcraturcs 
which range from 10 to 110 degrees 
F. ‘Mie LASI, design, howcvcr, is 
quite dii‘fcrcnl than the Skythcrm 
approach since it is priiiiarily for 
cold-climate heatirig. 

’lhe fifth type is a natural 
convective loop, such its the Paul 
Davis liousc in Corrales, New 
Mcxico. Air bccomcs the heat 
transport fluid as i t  riscs, through 
buoyancy, and rnoves from a collec- 
tor region lo a higher storage unit. 
Heal is extcndcd from rock beds or 
water drums to warm thc living 
space. I A S L  will he monitoring a 
similar hoinc bcing built by Mark 
.Jones in Santa Pe. 

These solar typcs, and variations 
on thcsc themes, are under study 
at the Solar Lab on hjarito Road. 
Fourtecn test rooms arc the cxpcri- 
mental outgrowth of test cells, 
which mcasiirc 2 by 2 feet. The 
larger rooins are well insulated, 
facc south, and arc heavily instru- 
meiitcd. Coflecled data can be used 
it1 compukr modeling lo  sitnulatc 
performance in various climates, 
accorrliiig to Q-11 staff member 
Bob McFarland. “The south wall is 
essentially the only variablc,” he 
says. “We can make a parametric 
analysis for. differctit climates and 

DIRECT GAIN WITH 
C LER EST0 RY WIN DO W S 

Uirtxt gain of solar tieat can be 
through flround-level windows or 
ttirough trigher clerestory glaziing, 
which adinits lighl to back roorns. 
Eriwgy is slorcd in interior miass 
walls. 

Windows Admit Solar 
Energy to  Back Hooms 
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validate our models.” The test 
rooms include Trombe-walls, ther- 
mosiphon rooms, direct-gain, and 
Styrofoam beadwall. In the latter, 
the air space is filled with small 
insulating beads at night and emp- 
tied in the morning with a blower 
system. 

The LASL researchers have esti- 
mated the performance of passive 
buildings for different climates. 
With an 18-inch Trombe-wall, for 
example, a Los Alamos home could 
expect to gain 60 per cent of its 

heat from the sun. Solar energy 
would provide 60,200 BTU/square 
foot each year through the wall into 
the building, projections show. 
Addition of reflectors or night 
insulation can increase this to 
above 200,000 BTUIsquare foot per 
year. 

Using the same Trombe model, 
Phoenix, Arizona, could gain 99 per 
cent of its heat; Bismarck, North 
Dakota, 46 per cent; and Winnipeg, 
Manitoba, 22 per cent. 

LASL test rooms average 60 to 70 

degrees F above the outside tem- 
perature on typical midwinter days. 
Maximum inside wall temperatures 
are at 4 p.m. on water walls and 4 
to 6 hours later on masonry walls. 

Two test homes nearby are being 
monitored to see whether mass 
manufacturing of solar mobile 
homes is feasible. Modular I, 
installed in 1976, features an active 
collector system of 340 square feet. 
The collectors, made to LASL 
specifications, are at a 60-degree 
slope and heat the 1,056-square- 

Builder Wayne Nichols and owner Dave Gunderson inspect the 
finishing touches on the large shutter which will cover 1 of 2 
Trombe-walls in the Santa Fe home. The second thermal wall, 
behind the 2 men, is on the other end of the crescent-shaped 
dwelling. The shutters are reflectorized to maximize heat gain 
when lowered and are insulated with polystyrene to retain wall 
heat when raised. 
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fool hoine with i t  water :rloiag:c 
5ystem. Sonic 1,536 pin1 glass jars 
filled with water store thc siin’s 
exicrgy aflcr it is collccted by the 

IIot water heating 

Nexl door, a passively healed 
inodule has baen itistalled receiitly . 
Moclnlar 11 was I d l  in coopr:raiioti 
with n Navajo youl t i  training pru- 
jcct and has sawtooth cleresiory 
windows in 4 rows o i i  ihc roof. 
Sutdigllt piissc!, ,  with llic aid of 
~lluminum rci‘lector-h, onto watcr 
bitgs which dit. 011 the qxci;tll,y 
trasscd ceiling. Solar cnergy is 
cxpected L o  p o v i d c  75 per r e r d  of 
the hcat for llic home’s 1,080 
>,qu;tr‘: fcet. 

1i;tch of  the 2 moclulars i s  well 
itisu laled, ha’; ii backup elicclric 
Furnace, and ~ o u l d  be buill for 
ahor11 $25,000 if fitclory protluccd. 
So far, tlic industry has been slow 
to itcl. “‘l‘hrsrc lias been slow 
WSIWIISC,” S ~ I Y S  Nitlconib. ‘‘?’h(~ 
induslry is  cotiscrvalivc a t r d  pul~lic 
dcniard has riot niateri:ilimd. 
Whcii they gel 50 inquiries :i clay, 
they will start making lhcm.” 

A i  the N a x n l ) ~  Puc.tilo, t l i ( 8  Lab- 
oratory joitierl hatitis lasi fall with 
Lhc iiidiaii comtiiiinity atid with the 
Iicortomic Ih!vclopment Adtniilis 
tr-atioti l o  cot~!~ti.iic( a solar-lreaied 
corrixiiirnity buildliitg. A solar collcc. 
tor ;trtay of 480 square fect, o d y  
half of what is normally iiecc1i:d for 
a 3,000-squaie-f~ot building, is lo- 
catetl hehind ;t tdxonial  rdlcctor 
paucl on the roctf. ‘k air-mcdium 
sy:,trm, dcdic,iterl in &tObCr, i b  

expcclcrl to piwicle 05 per u:ni 01 
the tn~ildirig~s k n t .  

At the Presbytcriani Ghost Itanch 
Conference Cetiler in Abiqruiu, 4 
gursl horises arc  bcing monitored 
lo diu ectly coinpatre differcni dcsigri 
:ipproachcs. ‘I‘hc bi~ildhgs,  each 
960 q u a r c  feci, feature resperliw- 
ly a ‘L’rombe-wall, a greenhorise, ii 

direct-gain winclow, and a ti0rm211 
wall wilh 2 st~ritll winclows. 

C’ollcctor rc!;earch at 1111: Solar 
Lab, whcre 41) panel:, arc being 
monilorcd for vvcather resihtancc‘ 
a11 d .;urf;tcc :tbsorpt io t l  , I I as r(:su 11- 
ctl ia cost savitigs fcir so~nc sokrr 

t9:ive Guriderson demonstrates the simple winch 
he uses to raise and lower the Trombe-wall 
shutters. The mechanism could easily be connec- 
ted 10 a small electric motor and a timer, he says. 
LASL’s Mike IJIrbarry, who investigates monitor- 
insj cxluipment in scveral buildings, looks on. 

industry imierest in this alternative 
lo the niorc standard liquid-heating 
solar panels. 

Kxte ii s ive e xp crime tit at ion a l  the 
Study Ccntcr is expected to be oh 
use to many solar designers. Each 
of Lht: 400 collectors has single- 
pane glass with i i  black-chrome 
seleclivc absorber surface. Struc- 
tural elements arc steel; the collcc- 
tor backs arc insulated atid covered 
with a fire barrier. Solar energy is 
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collected by a light oil and trans- 
ferred to water in heat exchanger 
tanks. The building is one of the 
“most elegantly designed, nicely 
executed solar heating and cooling 
facilities in the world,” says Bal- 
comb. Two cooling systems will 
provide a side-by-side comparison 
for performance. 

The average homeowner may not 

be interested in such a major 
addition, but he or she can add a 
south-facing greenhouse for as 
little as $2.50 per square foot, or a 
solar water heater for around $800 
to $1,500. Professional installations 
of active systems commonly run 
from $20 to $30 a foot. The major 
tradeoff is the price of a solar 
system compared with the cost of 

The striking greenhouse feature of Doug Balcomb‘s solar Santa Fe 
home collects heat directly through 400 square feet of thermopane 
glass. Thick walls inside buffer the living areas, which all open onto 
the greenhouse, from temperature extremes. A natural ventilation 
system heats an under-floor rock storage bin and also dispells excess 
heat in the summer and fall. 

fuel during the system’s lifetime, 
Homeowners may also be interest- 
ed in a few LASL-developed “rules 
of thumb” for passive solar heat. 
Few people have a meteorological 
station on their roof or a thermo- 
couple system in their walls, and 
Balcomb says, “I don’t recommend 
that we lock ourselves into ap- 
proaches where the designer has to 
use computer-aided analysis. ” 

Rule of thumb 1: You need 2 to 3 
square feet of south-facing double 
glazing for each BTU/degree F/ 
hour of additional heat load. In 
northern New Mexico, this ratio 
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An example of LASL's research into 
active solar energy systems is the 
receritly completed National Security and 
flesource!; Study Center near the Labora- 
lory Atlrninistration 13uilding. 

ltulc 4: 'L'llic bcst 'l'rombc (ther- 
t i i d  mass) wail Ihickriess i s  from 12 
to 1 0  inches, :uid llie dcnsily of the 

poi~ids  per cubic fool. C'irculation 
vt.nis ;ti, thc top and boltorn will 
iiicr-ease dnyiiine heating and 
should havc fii;isb"ic hackdraft 

ijiglit. 

passivc solar Ircatatiul: is the k c o 4  
niormtcry, which chh i s  a solar 
frxliofr of 95 per cent after a €id1 
ycar 01' operation. ' lhc fronl third OS 
tlic lincar hililtling is ofricc: space, 
and work-top coutiters doug the 
south wall c ~ i i ~ c a l  the 2 rows 01 

r-fillcd I r l i ~ k  55-gall011 drums 
590 galloris' worlh. Alrinnimum 

rcllcdors on thc sidewalk help heat 
this solar rollrotor, :itid inwlation 
has nrol bccm neciied for heat 
rrictition whmn the reflectors itre 
closcd on cold nights. 

nlnsonry s LlOKlld bc at lcast i 00 

ciatq'e's lo prc V C l l l  rcvcrsc flow at 

Onc of tha- bcsl cxamples of 

l'he warehouse design was be- 
gun 3 years ago wlicri the monks 
iwxlcd a new home for their 
religion-oricntcd Dove Press. 'The 
wide conslriiction cost was only 
sL3.50 a square hot. The Benc- 
diclinc Broilhers tiow hitve Z addi- 
tional drumwall buildings, cach 
5,000 squarc feet, under construc- 
tion. Four buildings now have solar 
hot water systems, and 4 morc 
heaters arc in the offing. 

A handy ratio for thc monastery 
has been one dru1n for each 22 
square feel of floor space. l'hc 
anterior portion, 5,500-square-ket 
worth ol' warchousc, is hcatctl only 
by direct-gain through high clcre- 
story windows. It has mvcr fallcii 
below 45 degrecs E' despite out- 
side temperatures of 14 degrees 
bclow zero, and the book cartons 
atid shelves thcmselves provide the 
needed Lhermal storage. A heavy 
thermal wall separates thc 2 areas. 
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On winter afternoons, daytime tem- 
peratures in the offices are made 
comfortable by venting excess heat 
into the warehouse and by opening 
windows. 

Double rows of vents - along 
the floor and along the counter top 
- can be adjusted to control the 
natural air flow around the drums. 
Each office room can be “tuned 
in” foot by foot. The offices have 
never dropped below 63 degrees F 
and the solar system is paying for 
itself in just 2 years. Supplemental 
heating is supplied through electric 
wall panels. 

Such complexes are still uncom- 
mon. Passive systems are found 
more often in custom-built homes, 
such as the beautifully designed 
double-Trombe residence owned by 
Gunderson in Santa Fe. Manually 
operated winches easily raise or 
lower insulated panels outside the 
thermal walls. The panels are also 
reflective and when lowered during 
the day serve to increase the 
energy collected by the walls. Such 
homes are expensive; but retro- 
fitting projects - such as a green- 
house addition being monitored in 
Anton Chico, New Mexico - may 
provide a new thrust for the 
homeowner facing high utility bills. 

LASL’s solar efforts are multi- 
faceted, or “fluid,” says Q-11 
staffer Merily Keller. For the 

Department of Energy, over 100 
contracts are monitored and 
checked, and 80 of those are out of 
state, Handbooks and papers are 
available to the public, and the 
staff often is asked a multitude of 
technical questions. But since 
LASL’s main role is to provide 
research and analysis for DOE, 
inquiries are usually referred to the 
National Heating and Cooling In- 
formational Center, Box 1607, 
Rockville, Md. 20850. Their toll- 
free number is 1-800-523-2929. In 
addition, persons can contact the 
New Mexico Solar Energy Associa- 
tion in Santa Fe, New Mexico, at 
505-983-2887. International Solar 
Energy Society chapters may also 
be found in many other states. 

“To me,” says Balcomb, “the 
crux of the matter is whether or not 
it’s available to a wide variety of 
people. If it’s cost-effective, and 
widely available, use it. Three 
years from now we will probably be 
seeing the fruits of the research 
and development - which has 
started - factored back into wide- 
spread application. ” 

New Mexico, energy rich, ex- 
ports 90 per cent of its bounty and 
uses 10 per cent. 

“We don’t expect to export our 
solar energy, though,” says Bal- 
comb, “at least not yet.” 

Panorama Press New Atom Printer 
For 14 years The Atom, from 

volume 1, number 1, was printed 
by the University of New Mexico 
Printing Plant in Albuquerque. 
Beginning with this January-Feb- 
ruary issue, however, the magazine 
is being printed by Panorama Press 
in Albuquerque. 

Panorama was successful bidder 
on The Atom contract for this 
coming year. 
The Atom staff is looking for- 

ward to a good, creative working 
relationship with Panorama, man- 

aged by Tom McNatt and Don 
Miller. 

And, we want to say “thank 
you” to the UNM Printing Plant for 
their many years of good service 
and quality work. 

The magazine will retain its basic 
format, with only some slight 
changes in body text and headline 
styles. As The Atom-Panorama 
relationship grows, however, we 
expect to make some additional 
changes in graphic design. 

David B. Hall 

David Hall Retires 
David B. Hall, LASL employee 

since 1945 and former leader of 
R-Division, retired in January. He 
now is a consultant to the Labora- 
tory’s Q-Division, and is a member 
of the Atomic Safety and Licensing 
Board. 

Hall started at LASL in Novem- 
ber 1945 and was group leader for 
implosion testing (RaLa) from 1945- 
1947. From 1947 to 1951 he served 
as group leader in charge of 
building and operating the first fast 
plutonium reactor - Clementine. 

He was alternate leader of W- 
Division from 1952-56, and from 
1956 to June, 1970, division leader 
of K-Division, reactor develop- 
ment. During his service with this 
division, he supervised construc- 
tion and operation of LAPRE 11, 
LAMPRE I and the UHTREX. 

In 1970 he was named leader of 
the Assay and Accountability Divi- 
sion, a safeguards research and 
development program, and in 1975 
he was named head of the new 
Reactor Safety and Technology (R) 
Division. 

Before coming to Los Alamos, 
Hall was physics instructor at the 
University of Denver, associate 
physicist at the University of Chica- 
go Metallurgical Laboratory, and 
was a physicist at the Hanford 
Engineer Works, Hanford, Wash. 

Hall is a Fellow of the American 
Physical Society and American Nu- 
clear Society. 
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A new division cntitlcd Accelcra- 

January 1 wiih Edlw;lrd A. w(ltnapp 
a\ tllvisiorr lmder. The Al'-l)ivision 

lor 'I'cctuno1o~;y ('49') was forrncd 

Joseplh I-. Cowan 

.Jtrsr:ph I , .  Cowaii, Jr., iibrnner 
;rssistai~t counsel to the I~cgc~nts, of 
the University of C'alifornia, has 
heen named ;tssistanl dircctor for 
Icgnl liaisoti at IAS1,. S-It. will 
snccced Philip1 F, IJclchcr whcn he 
rclitcs 1atw this year. 

C'ciwitn hits S C ~ V ~ C I  his alrna 
matcr, Berkelry, (luring mrrch of 
his carcer. 'IZe Irc:gan as pcrsonnel 
atialyst in 1961, was named senior. 
pcrsonncl analyst in 1966, ant1 later 
became a stair coordinator in the 
office of the UC vice prcsidcilt for 
atlniiiiistration. 

Ab assistani counscl to tlic UC 
Bcgc*tils he vms allachcd to dhc 

this capacity h(: wrvccl ;is atturttcy 
tor i hc Sari Francisco cainpus, 
aclirig as ailvisor to a wide rnrtgc of 

ofncc of the general counsel. Ill 

atlminislrativt: i lr ld academic man- 
:L~cI's OII 21 vitricly of legal issttcs. 
lle ills(> S C ~ V ~ C I  legal advisor atid 
Icgal rcpr'csrntalivc in iiiallers in- 
volving othci University of Cali- 
Ihrniat ~ a t ~ ~ p i i : ; ~ ;  and laboratories. 

A native (of Providence, K . I . ,  
Cowan carncti his A. B.  degrec 
from t tic llliiivcrsity of California, 
fh:rlreh.y, in 1963. EIc reccivecl his 
J.D. at Golden Gate Collegc, San 
lhtrcisco, it1 IO72, and holds a 
cct-tificalc, obtairicd in 1074, from 
1laxi inj .p Collcge of Law Collcgc of 

C'ovvan is it mcnnbcr ol' the 
("aliiimiia Bar Association, Ihe Na- 
tionul Health Lawyers Association, 
and tlic Aincrican Socicly of Hos- 

A(IV6XXKy. 

piial fltlorllcys. 

David b. Moore 

E'K Head 
David I,. Moore, former public 

information officer for the Associa- 
lion of Universities for Hescarcli in 
Astronomy (AUSIA), will head 
LASL's new I'ublic Helatioris Dc- 
partinent lormcti cffective January 
3 .  

The new department will have as 
its iiucleus PUB-1 (Public Informa- 
tion), formerly ISD-l, and PUB-2 
(Public Rclations), formerly 1SD-2. 

Moorc coincs to LASL from 
l'ucson, Ariz., where he served 4 
years as director of public informa- 
tion for AURA, a nonprofit man- 
agenicnl group under contract to 
the National Science Foundation in 
Washington, D.C., to operate 3 
major nationally fiintled centers for 
research in astronomy. These in- 
clude Kitt Peak National Observa- 
tory in Tucson, the Sacramento 
Peak Observatory in Sunspot, N.M. 
and the Cerro Tololo Inter-Ameri- 
can Observatory in La Sercna, 
Chile. 

Bcforc joining AURA, Moorc 
was a writer, photographcr, and 
illustrations, editor for the National 
Geographic Socicty in Washington, 
D.C. 

Moore was educated at Mont- 
gomery Commuiiity Collcge, Rock- 
villc, Md., the University of Mary- 
land, and the Memphis Academy of 
Arts. 
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Flrnong 

our 
Guests 

In the top photo, Jim Hedstrom, 0-1 1, explains the operation of the solar 
heating and cooling equipment at  the National Security and Resources 
Study Center to Congressman Barry Goldwater, Jr. Below, LASL Director 
Harold Agnew greets Gen. Richard H. Ellis, right, Commander in Chief, 
Strategic Air Command, and Maj. Gen. Kelly H. Burke, deputy chief of 
staff for plans, Strategic Air Command, as the 2 generals arrived a t  the 
Los Alamos Airport recently for a tour of the Laboratory. 
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Four Soviet scientists atterirlerl i1 workshop otl feedback stabilization 
Iiosted recently by LASL’!; Gonttolled Thermonuclear Research (CTR) 
bivi:;ion. Includccl in activities for the visitors was a tour of the Sc;ylla IV-P 
magnetic confirrement experiment. 7 tic lour WB!; conducted by CTR 
associate division leader Warren (luinn, far right, a r ~ t l  CTR-3 group leader 
Richard E. Siemon, far left. The Russian visitots were V.A. Chuyansv of 
the Kurchatov Institute in Nloscow, V.F . Gubarev of the Cybernetics 
Iristilute in Msscow, Yu. I< .  Kum?tsnv of the Markov Physical Technical 
Instilute in Kat Itov, and I.V. M o ~ i n  of the Efrernov lrrstilutc: in Leningrad. 
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LAMPF Builds 
New Remote 
Manipulators 

By Barb Mulkin 

They’re using slave labor out at 
LAMPF, and Ethen Ekberg and 
Don Grisham, MP-7, aren’t the 
least bit apologetic about it. 

The slave is a remote manipula- 
tor that is used for maintenance 
and component replacement in the 
target cells of the main experimen- 
tal line, where induced radiation 
levels are so high that maintenance 
and repair cannot be done manu- 
ally. 

A single remote handling system 
is operating, and a second unit will 
be completed next spring. With 
beam time worth an estimated 
$4000 per hour, the manipulator 
system is considered a big money 
saver, in addition to being “a doer 
of the humanly impossible,’’ as 
Ekberg puts it. 

LAMPF - the Clinton P. Ander- 
son Los Alamos Meson Physics 
Facility - has the highest beam 
current of any proton accelerator in 
the world, and, as Grisham ex- 
plains, the higher the beam cur- 
rent, the higher the radiation lev- 
els. 

An earlier version of the slave unit 
monitoring equipment is shown in 
place in the beam stop in Area A at 
LAMPF. 
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M;iintcaaiicu. and repair are ~ n a -  
jc9r hcaclachea, under such contli- 
lions, and aocelcrator rcsearchcrs 
itrc constantly working t o  11cvisc 
wily:> of handling thic problem. 

Unlil 3 years ago, L A M I T  scicn- 
lists wem prcyaritig lo work in thc 
tar@ cells with “Mcrrirnaic,” ;I 
~ O I  tablc hot ceII co~plcrl to ;i 

gaairy, hul  it:, design posed prob- 
Icms. For one thitig, it weighid 250 
tons, most of it in whal wa4 
thorrght to be 1icceS:iary slliclding, 
and thus tnovctl exceptionally slow- 
ly 1;or anothcr, LAMPF roscarch- 

crs discovcrcd that the rootitie 
maintcnaticc axid repair in the 
ba:ann litle did t iot  require such 
cxiensive shielding. 

“Sometliir~g clse was ncctled,” 
Eikbeq: coimnici~ts, “soincthing ca- 
p:thle of more rapidly rcaching 
most arc;is i n  the ticam lme, and 
eqiwially, something able to opcr- 
alc easily in radiation fields where 
extcnsive slrielrlitig was not aced- 
cII,99 

That sornc.thiucg was rhc small, 
sophisilicatcd riiasler slave m i l  now 
in opleration. 

The inatiipulators for the system 
were fabricated by TelcOperator 
Systems Corporation, New York, to 
specifications determined by MP-7 
personnel and visiling LASL staff 
members R.A. Horne of CERN, 
Switzerland, and Joseph Burgerjon 
of ‘TRIUMF, Canada. Although this 
type of manipulator was available 
In Europe, it was placcd with the 
small U.S. company for develop- 
nietit to satisfy an American need 
For advanced manipulators. ‘I‘hc 
LAMPF wit was iticorporatcd into 
ii total remote manipulator system 
with the aid of MP-7 staffers Lynn 
Brcwcr, Johnny Herrera, Jim Earn- 
bert, Loti Martinez, Ross Mcyer, 
aiid Marion Wickham, and was 
christencd “Monitor.” 

Some of Monitor’s fiinctions arc 
uniquc, allowing an unprccede~ited 
latitude to the operator in inanipu- 
Iating components as far away as 
100 meters. The unit is portable, 
vcrsatile, and, afler 6 months in 
operation, is performing cven bet- 
ter than was expected, according to 
Grisham and Ekberg. 

Grisham credits Monitor, which 
he describcs as otic of the most 
advanced rcinole manipulator sys- 
tems of its kind in the world, with 
literally extending 3 of an opera- 
tor’s 5 scnses - those of touch, 
sight, and hearing. 

“It (Monitor) is the state-of-lhe- 
art in rctnotc handling,” he says. 

‘I‘lie slave unit is a manipulator 
that is trailcr inounted for casy 
movement. It is connected by 
cablcs to a master unit that, 
together with monitoring equip- 
mcnt, is housed in a mobile unit 
that can also l x  easily trucked to 
any part of the facility. 

MP-7 personnel, left to right, John- 
ny Herrera, Ross Meyer, Marion 
Wickham, L.ynn Brewer, and Ethen 
Ekberg inspect one of the remote 
manipulators at a practice hole in 
Area A. 
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In a typical operation, the shield- 
ing is removed from a beam area 
where work needs to be done. The 
slave, which is mounted on a 
hydraulic boom, can reach as far as 

6 meters into the target cell cavity. 
It is guided by the master unit, 
which is manipulated by an opera- 
tor who can watch on a television 
screen what is being done, hear 

through a microphone lowered into 
the beam area, and feel what is 
being done with the slave - a 
phenomenon, called “force reflec- 
tion,” the unit’s key to versatility. 

Lon Martinez, MP-7, left, and Wickharn operate a manipulator. At left is the trailer 
containing controls for the remote handling units. 
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Wickham and Martinez are pictured 
with a stem unit for the manipula- 
tors. 
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Although Merrimac will be kept 
in reserve for some tasks, it has 
been replaced by Monitor in most 
of the routine beam line mainte- 
nance, and this provides an ironic 
twist to the story. 

Merrimac was named for the 
steam frigate scuttled by Union 
forces at the beginning of the Civil 
War shortly before they abandoned 
the Norfolk Navy Yard at Ports- 
mouth, Virginia. She was sub- 
sequently raised by the Confeder- 
ates, renamed the Virginia, and 
converted into a formidable iron- 
clad - large, clumsy, and slow - 
which later engaged in combat with 

the Union Navy’s ironclad - Moni- 
tor. 

Grisham, a history buff, says 
Monitor had a revolving turret, 
which allowed it to aim its guns in 
any direction, while Merrimac’s 
guns were fixed in one position. 

“Monitor’s revolving turret was 
a prototype, which worked so well 
that it became the standard for 
everyone’s naval vessels. It was .so 
versatile, it changed the face of 
naval warfare . . .” 

Ethen Ekberg, foreground, and Her- 
rera, Wickham, and Lynn Brewer, 
MP-7, watch monitors in the con- 
trol console trailer. 
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Students from the University of 
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EDITOR'S NOTIE: This is ttw sec- 
ond of seveiall articles 011 the 
archaeological irivestigations of the 
Pajarito Plateau which will appear 
in The Atom during the nexl few 
monlhs. The first article, descrihrtry 
the history and background 0 1  early 
irrvestigations in this area, appeared 
in the Octobec 1977 issue of the  
magazine. Tho information in "Pa- 
jarito Plateau Archaaological Sur- 
vey and EExcavarions," LASL 77-4, 
by Charlie R. Stoen, archaeological 
cmsiJltant to I-ASL, serves as 1 he 
basis fur the series of Atom articles. 
This article is about the types 0.l 
oarly, small sottlements, ant! the 
estirrialed periods of tiahitation by 
the people of the Plaleau. 

Srrrvcys of the Pajarito Plateau 
revcal some patterns of site loca- 
lion delerminctl LI l least piirtially by 
cnvironmentaii atid social factors. 

'Hie [irst settlemerits wcre nearly 
all built on (w?ts or ridges on the 
mcsii tops to t:nsiire thc builclera of 
aclcclualc drainage al or near the 
houses. 

E1ev;etion also apJ)CaL'S to have 
been irt~por-lant in dclermirning the 
cxtent of pol~rtlation spread on the 
nicsiis. Localized air currents played 
a part in thc letrglh of the growing 
scitson. 'l'hcrc probably were more 
kist-frec clay., at higher elcvalions 
on son~c nicsas llian on othcrs. 

Latc in thc 13th century, al the 
I)eginxling of tlie intcnsivc occupa- 

tion of the Pajarito Plateau, the 
population seems to have been 
prctty evenly spread on the mesas. 
'Thc Indians were building larger 
housing units and living at lower 
elevations, howcver, by the latter 
pait of the 14th century. By ihe 
15th century, the sinall individual 
farms and villages appear to havc 
bcen abandoncd, and the popula- 
tion was concentrated in large 
settlements such as Tshirege, 
'I'sankawi, and Otowi, and in vil- 
lages clustered around plam sites. 

LASL archaeologist Charlie Steen 
inspects prehistoric Indian rock art 
at a site on the Pajarito Plateau. 
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Construction of the houses or 
villages indicate that none of them 
seem to have been fortified against 
human enemies. 

Archaic projectile points have 
been found sporadically on the 
Pajarito Plateau, but no evidence of 
settlement during the archaic peri- 
od has been recorded. Archaeolo- 
gists assume that hunting parties 
went onto the plateau but made no 
permanent camps. 

Many of the archaic points found 
on the plateau resemble types 
found in the Southwest from about 
1,000 B.C. to about A.D. 700. Some 
were found in levels containing 
pottery, and others were of the 
preceramic period, 

LASL archaeological consultant 
Charlie Steen reports that a f rag  
ment of a Folsom point was found 
several years ago on the mesa 
north of Ancho Canyon, and recent- 
ly another was found near Totavi, 
but there have been no reports of 
findings of other pre-Archaic arti- 
facts on the plateau. 

Researchers estimate that it was 
probably late in the 13th century 
when the unpopulated Pajarito Pla- 
teau had an influx of puebloan 
settlers. Family-sized house blocks 
were built from the rim of the 
White Rock Canyon at the Rio 
Grande up to about 7,400 feet 
(2,400 meters) elevation. The 
greatest concentrations of settle- 
ments are at 2,150 to 2,350 meters 
(6,600 to 7,200 feet), and it is 
assumed that the mesa top environ- 
ment at that elevation offered 
optimum conditions for primitive 
horticulture. The houses were built 
along the crests of the mesas, 
where drainage is best, 

Most farming probably was done 
on the mesa tops, because where 
sites are most concentrated the 
canyons below them are narrow 
and deep and there is little arable 
land. Also, the narrow canyon 
bottoms are chilly in winter, and 
the growing season would be too 
short for crops. 

The mesa tops probably were 
stripped of all vegetation except for 
the crops and some weeds. 

It would be extremely difficult to 
estimate the population of these 
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mesa top settlers, but researchers 
figure it was small - probably a 
few dozen persons on a mesa, 
living in small house blocks spread 
along the top of the mesa. The 
house blocks were occupied for a 
short period, probably a generation 
or less. This tendency for brief 
habitation is a common occurrence 
in primitive communities, where 
the people moved for reasons such 
as death, bad luck, or evil spirits 
plaguing the house. 

Nearly all the houses excavated 
within the survey area had been 
cannibalized; roofing timbers and 
most of the stone had been re- 
moved for reuse at another loca- 
tion. 

Santa Fe Black on White, dated 
at A.D. 1225 to 1350, is the 
predominant painted pottery found 
on the surface at these small sites. 
Some sherds of Galisteo Black on 
White, 1300 to 1400, and St. John’s 
Polychrome, 1100 to 1250, are 
found in them, and rarely, some 
Wiyo Black on White, dated 1300 
to 1400. These finds indicate the 
small farmsteads probably were 
occupied between 1250 and 1350. 

At some undetermined time, the 
settlements grew, and the house 
blocks became a double or triple 
row of rooms, aligned north-south. 
The most common painted pottery 
at the 2 sites of this type that were 
excavated is a mixture of Santa Fe 
and Wiyo Black on White. 

Plazas, created by extending 
rows of rooms eastward from the 
north-south room blocks, were a 
further development. In the plaza 
there often was a kiva, the earliest 
appearance of the circular, de- 
tached kiva on the Pajarito Plateau. 
The common pottery here, too, was 
Santa Fe and Wiyo Black on White. 

In the latter part of the 14th 
century, changes appeared in the 
settlement patterns, and apparent- 
ly in the religious practices of the 
people of the Plateau. 

The high elevations seem to have 
been abandoned, and the popula- 
tion gathered on the lower eastern 
parts of the mesitas. A climate 
change could have initiated the 
move, or it could have been the fact 

that the lower, wider parts of the 
canyon bottoms, with alluvial soil, 
were cultivated for the first time. 
Small dams across minor drainage 
channels in the canyon bottoms and 
on the mesa tops appear at this 
time. This also seems to be a 
period at which the heat-retaining 
properties of basalt exposures were 
put to use for garden plots. 

Tshirege, Otowi, and Navawi 
sites probably were started at this 
time. These are large house blocks 
built around open plazas that face 
south. Another apparently contem- 
porary development was the con- 
struction of villages associated with 
a rectangular house block built 
around a plaza that sometimes had 
a narrow entry on the east side. 

At the time the larger settle- 
ments were being built, the people 
also began to dig the cavate rooms 
in southward facing cliffs on the 
Plateau. Many of these rooms 
appear to have been for ceremonial 
purposes. 

The Pajarito Plateau was aban- 
doned in the late 16th century, 
according to research based on 
dendochronological records. The 
last cutting dates of room timbers 
on the Plateau may have been 
about the middle of the 16th 
century. 

The Plateau inhabitants did not 
pack up and leave the mesas 
together, on one day. The depar- 
tures to and relocations in the 
valley probably took place over 
several years and could have been 
caused by any of several reasons - 
the most likely being exhaustion of 
the soil through poor farming 
methods and a drought that oc- 
curred in the upper Rio Grande 
Valley during the last half of the 
16th century. 

A second indication of post-16th 
century use of the Plateau by 
Indians is the presence of game 
pits. The pits probably were not in 
use while farming was the pre- 
dominant occupation. It would have 
to be after the cessation of farming 
and after villages were abandoned 
that the natural plant and animal 
populations were once again estab- 
lished, and hunted and trapped. 
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RATES GO UP 

Post office officials announced this week that increased postage rates 
will go into effect Sunday. The new rates are 6 cents for first-class mail 
and 10 cents for airmail. The new rate of 6 cents per ounce for 
first-class mail applies up to 13 ounces. 

HERDING HORSES HURTS 
Some of the services performed by Los Alamos police are rather 

unusual. Two patrol cars were dispatched to Barranca Mesa Friday 
when 10 horses and mules were reported running at large. They were 
Forest Service animals, apparently escaped from the corral near Pine 
Springs. The 2 officers herded the animals down into Rendija Canyon, 
attempting to get them on their way back to the corral. One mule 
expressed its feelings about the whole thing, reared up, and kicked 1 of 
the police cars. There were no arrests. 

10 Years 

in 
Los Alamos 

Culled from the 
January and February 

1968 Files 
of The Atom 

and the 
Los Alamos Monitor 

by 
Robert Y. Porton 

GROUND BREAKING 
Ground breaking ceremonies for the new LASL Meson Facility were 

held yesterday in the Administration Building Auditorium. Because of 
a heavy snowfall and extreme cold weather, soil from the site was 
hauled to the auditorium, and symbolic ceremonies were held indoors 
where the sand was encased in hugh wooden containers. In addition to 
the dedication of the Meson facility, the Laboratory celebrated its 25th 
anniversary. Speeches were given by Glenn T. Seaborg, chairman of 
the U.S. Atomic Energy Commission, New Mexico Senator Clinton P. 
Anderson, and other dignitaries. 

GOOD OLD DAYS 

- 27.9 cents a gallon! 
Advertisement by a Los Alamos service station: GAS WAR - Regular 
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Strong sunlight ercates deep 
ovvs  on the sido of the Ne 
Security and Fkwurct!s Study 
ter. The phot13 is I:ly Bill 
Flatly ers . 



Ethen Ekberg, left, and Don Grisham, both MP-7, 
are involved in the use of slave labor at LAMPF. 
Barb Mulkin's story, and more photos by Bill 
Jack Rodgers are on page 14. 


